Escherichia coli K-12 Hfr and F-strains were successively implanted in axenic chicks. Conjugation with exchanges of chromosomal genes occurred with high frequencies in the gut of the chicks and could continue as long as fertile strains coexisted in this environment. Almost all of the expected recombinant types were recovered in the feces under these experimental conditions. Furthermore, these recombinants were analogous to those obtained after conjugations in vitro. Recombinants formed in the gut were more numerous when the F-strain was seeded before the Hfr strain. The recombinants showed no apparent selective advantage over the parental strains in the intestinal medium. They were maintained throughout the experimental period and represented more than 10% of the total intestinal flora. The chick gut is usually rapidly colonized by other bacterial types under natural conditions. The possible effects of other components of the bacterial flora on conjugation of E. coli in holoxenic animals will require subsequent work with more complex microbiological conditions.
Different mechanisms of genetic transfer are known in bacteria. They have been abundantly studied in vitro, but their occurrence and importance in vivo, in the bacterial floras of humans and animals, is poorly understood.
Transformation of pneumococci by DNA from strains of the same species can occur in vivo in the respiratory tracts of mice (20) and humans (21) . During mixed infections in mice, the transduction of plasmid genes between staphylococcal strains occurs (18) .
The transmission of plasmids bearing antibiotic resistance genes by conjugation between enterobacteria has been demonstrated in the digestive tracts of humans and various animals, such as mice, rats, pigs, cows, sheep, turkeys, and chickens (12) . Freter et al. (8) have extensively studied the factors governing the transferability of plasmids in the gut and proposed a mathematical model able to predict the results of in vitro and in vivo plasmid transfer.
The transfer of chromosomal genes by conjugation has been studied to a lesser extent. Conjugation between Hfr and F-strains of Escherichia coli has been demonstrated in mice (5, 6, 11, 24 ), but has not been shown in fowls. Genetic exchange between enterobacteria may nevertheless have a real importance in these animals. The chicken gut harbors numerous E. coli strains, including saprophytic and pathogenic strains (4, 10) . In addition, E. coli strains of avian origin often contain transferable antibiotic resistance plasmids (3).
The chromosomal integration of plasmids, giving rise to fertile strains, has been demonstrated in vitro (17) , and it remains possible that the same process can occur in vivo. It has been shown that avian E. coli strains can behave as DNA donors in vitro (13 Animals. Axenic PA12 strain white Leghorn chicks were used in groups of four animals. They were produced and raised as described previously by Schellenberg (23) in germfree isolators similar to those described by Maillard (16 Fig. 3 ), the number of recombinants was m'uch lower than te. ampes 0.1ml) eresprad n soid B mdiu to when seeding was in the reverse order (group 5, Fig. 4 (Fig. 4) was also reported by Jones and Curtiss (11) . This is probably due to a better implantation of the first strain introduced in an ibinants obaxenic digestive tract. Hfr cells subsequently added to this rs of those already implanted F-population thus encountered a donor/ arkers were receiver ratio which was favorable to conjugation. If Hfr is leu', 23 and implanted first and remains the dominant strain, then the es were not possibility for the appearance of recombinants (Fig. 3) 
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The gnotoxenic animal model used is probably more favorable to bacterial genetic exchanges than are natural conditions. It is directly relevant to the situation prevailing in the guts of very young animals, especially chicks, in which bacterial colonization is delayed under good hygienic conditions and involves a limited number of different microorganisms in the early days of life (9) . In older animals, the presence of the numerous components of the intestinal flora and the modifications of the intestinal contents they produce as a result of their metabolic activity may modify conjugation conditions and reduce the possibilities of exchange. Thus, Jones and Curtiss (11) observed that the presence of lactobacilli reduced the number of recombinants in mice. The factors which could limit conjugative plasmid transfer in holoxenic guts have been reviewed (1, 7, 8, 19) . These factors probably also act at the level of chromosomal transfer. The verification of this hypothesis will require experiment with animals containing a more complex intestinal flora.
